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林酸非 COX 机制中重要的一个受体，研究发现舒林酸可以通过与 RXR 结合，
抑制肿瘤细胞的生长，诱导肿瘤细胞凋亡。如果可以对舒林酸进行结构改造提高
其对于 RXR 的亲和能力，那么就有希望得到抗肿瘤活性更高的化合物。依照这
个思路，本校其他课题组合成了舒林酸衍生物 K-80003，其对于 RXR 的亲和力
更高，实验证实其对于肿瘤细胞的抑制作用也比舒林酸强，而且其对 COX-1 和
COX-2 的抑制作用很低，即其不会因抑制 COX 而产生相关的副作用，应用前景
良好。 
对于一个新的候选化合物，临床前药动学研究是十分有必要的。本课题旨在
通过了解 K-80003 及代谢物 M1 在大鼠体内的血药浓度经时变化规律、求得
K-80003 的主要药动学参数、考察 K-80003 及 M1 在大鼠体内各脏器的分布及
K-80003 的血浆蛋白结合特征，阐明K-80003 在大鼠体内的动态变化规律及特点，
为其成药性提供必要的药动学依据。论文主要包括以下几部分内容： 



























曲线并求取药动参数。测得半衰期 t1/2 分别为 68.11±1.71、67.99±5.20 和 68.43
±2.49min，AUC 分别 1273.28±85.15、4046.65±332.61 和 9354.97±911.98 min
•μg/mL，K-80003 在大鼠体内的转运过程符合线性药动学规律。 
大鼠灌胃给予 20mg/kg 剂量的 K-80003 后，得到口服药动学参数，半衰期
t1/2 为 107.90±6.87min，AUC 为 6230.00±520.46 min•μg/mL，口服生物利用度为
66.42%。 
在实验中发现大鼠血浆中有代谢物 M1 存在，因此对 M1 的基本药动规律也
进行了研究。静脉注射 10mg/kg剂量后，于不同时间点取样，得 t1/2为 8.11±0.71h，
灌胃给药 20mg/kg 后，得 t1/2 为 10.26±0.98h，半衰期大大延长。 
3.K-80003 在大鼠体内的组织分布研究 
经过验证之前建立的方法仍然适用于组织样品中 K-80003 的含量测定。静脉
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Abstract 
Non-steroidal anti- inflammatory drugs (NSAIDs) is a kind of classic drug, which 
have antipyretic, analgesic and anti- inflammatory effects, and is still widely used in 
clinical. Their effects are based on the inhibition of cyclooxygenase (COX). In recent 
years, many studies have found that NSAIDs have antitumor effect. Sulindac, as one 
of traditional non-selective non-steroidal anti- inflammatory drugs, it also have 
antitumor activity. Previous mechanism studies of sulindac’s antitumor effect mostly  
focused on COX-dependent mechanism, but recent studies found that it may also 
depend on non-COX-dependent mechanism. Retinoic acid receptor (RXR) is an 
important receptor in non-COX-dependent mechanism, researchers found that 
sulindac could combine with RXR, then inhibit the growth of tumor cells and induce 
apoptosis of tumor cells. If we modificate the structure of sulindac to improve its 
affinity for RXR, then there is hope to get higher antitumor activity. According to this 
train of thought, another team synthesized sulindac derivatives K-80003. It has a 
higher affinity to the RXR which can induce a better antitumor effect. Experiments 
proved that the inhibition of tumor cells was also stronger than sulindac. Moreover, 
the inhibition of COX is lower, so it don’t related the side effects by inhibition of 
COX. The application prospect is good. 
For a new candidate compounds, preclinical pharmacokinetic study is very 
necessary. The following parts are included in this paper: 
1. K-80003 analysis in biological samples 
By selecting the suitable plasma sample processing method, mobile phase and 
detection conditions, set up HPLC method for determining the content of K - 80003 in 
biological samples. By comparing different extraction solvents such as ethyl acetate, 
acetone, chloroform, methylene chloride, petroleum ether, ether and direct protein 
deposition method such as methanol, acetonitrile and other, finally confirmed with 
















samples. ethyl acetate as organic extractant liquid-liquid extraction method to deal 
with the samples. Compare the different material, and chose indomethacin as internal 
standard (IS). Grope for different kinds of organic phase, organic facies, water phase 
ratio, flow rate and column temperature conditions, and chromatographic conditions 
ultimately determine the following: acetonitrile/water system, using the gradient 
elution, elution program was: for acetonitrile (%) : 0-6 min, 40% to 85%, after 6 min, 
85% to end;  detection wavelength of 330 nm; The flow rate of 0.8 mL/min; Column 
temperature: 30 ℃. 
2. K-80003 blood drug concentration determination and pharmacokinetic 
parameters  
Following a single i.v. administration of K-80003 at 5, 10 and 20 mg/kg to rats, 
the plasma concentration-time curves and pharmacokinetic parameters conformed to a 
2-compartment model. Measured half- life were 68.11±1.71、67.99±5.20 和 68.43
±2.49min, and the AUC were 1273.28±85.15、4046.65±332.61 和 9354.97±
911.98 min • μ g/mL, respectively. The results showed an apparent linear 
dose-proportionality.  
Following a single p.o. administration of K-80003 at 20 mg/kg to rats, we got the 
pk parameters of oral administration. The half- life was 107.90±6.87min，AUC was 
6230.00±520.46. The oral bioavailability was 66.42%. 
In experiments in rat plasma, we found the presence of the metabolite (M1). The 
basic pharmacokinetic study of M1 were researched. Following a single i.v. 
administration of K-80003 at 10 mg/kg and got samples at different time. The half- life 
was 8.11±0.71h. Following a single p.o. administration of K-80003 at 20 mg/kg, we 
got the half-life of 10.26±0.98h, which greatly extended the half-life. 
The results will provide valuable foundations for further clinical pharmacokine 
tic studies of K-80003. 
3. Tissue distribution and excretion studies of Pd-Ia in rats 
A rapid, sensitive and specific LC-MS/MS method for quantitative analysis of 
K-80003 in rat biological samples has been developed and validated. Following a 
















predetermined time points, respectively. The results showed that K-80003 underwent 
a rapid and wide distribution and no long-term accumulati on of K-80003 in tissues. 
The major distribution tissues of K-80003 in rats were liver, lung kidney and heart,  
and high polarity enabled K-80003 to cross the blood-brain barrier. M1 was also 
detected in some tissues. 
The present disposition and excretion studies of Pd-Ia in rats will provide helpful 
information for development of suitable dosage forms and clinical references on 
rational administration. 
4. Plasma protein binding rate study of K-80003 
The plasma protein binding rate was studied by vitro equilibrium dialysis. The 
results showed that the plasma protein binding rates of 10, 20, 40 μg/mL were 85.70%, 
87.54% and 88.21%, respectively.  
 
 


















目  录  
 
摘 要 ...............................................................................................................................I 
Abstract ......................................................................................................................... III 
第一章 前言 ................................................................................................................... 1 
1.1 抗肿瘤药物简介 .................................................................................................... 1 
1.2 NSAIDs 与抗肿瘤 .................................................................................................. 2 
1.2.1 NSAIDs 简介 ................................................................................................... 2 
1.2.2 NSAIDs 的抗炎机制 ........................................................................................ 2 
1.2.3 NSAIDs 的抗肿瘤机制..................................................................................... 3 
1.3 舒林酸及其衍生物 ............................................................................................... 8 
1.4 药动学在新药研究中的作用............................................................................... 10 
1.5 本课题研究内容 ................................................................................................. 11 
第二章 生物样品中 K-80003 分析方法的建立 .............................................................. 13 
2.1 实验材料 ............................................................................................................. 13 
2.1.1 实验仪器....................................................................................................... 13 
2.1.2 实验药品与试剂............................................................................................ 14 
2.1.3 实验动物....................................................................................................... 14 
2.2 实验方法 ............................................................................................................. 14 
2.2.1 空白生物样本的制备 .................................................................................... 14 
2.2.2 溶液配制....................................................................................................... 14 
2.2.3 标准血浆样品制备 ........................................................................................ 15 
2.2.4 血浆样本预处理............................................................................................ 15 
2.2.5 色谱条件....................................................................................................... 15 
2.2.6 K-80003 体内分析方法的验证 ....................................................................... 16 
2.3 实验结果 ............................................................................................................. 17 
2.3.1 检测波长的选择............................................................................................ 17 
2.3.2 方法的专属性 ............................................................................................... 18 














I I  
 
2.3.4 精密度与准确度............................................................................................ 21 
2.3.5 提取回收率 ................................................................................................. 22 
2.3.6 稳定性考察 ................................................................................................... 22 
2.3.7 血浆样品稀释对于 K-80003 浓度测定的影响 ............................................... 23 
2.4 讨论 .................................................................................................................... 24 
2.4.1 方法学优化 ................................................................................................... 24 
2.4.2 样品预处理 ................................................................................................... 28 
2.5 小结 .................................................................................................................... 31 
第三章 K-80003 在大鼠体内的药代动力学研究 ........................................................... 32 
3.1 实验材料 ............................................................................................................. 32 
3.2 实验方法 ............................................................................................................. 32 
3.2.1 溶液配制....................................................................................................... 32 
3.2.2 色谱条件....................................................................................................... 33 
3.2.3 大鼠体内药代动力学研究 ............................................................................. 33 
3.2.4 血浆样品处理 ............................................................................................... 35 
3.2.5 样品分析....................................................................................................... 35 
3.2.6 数据处理....................................................................................................... 35 
3.3 结果 .................................................................................................................... 35 
3.3.1 K-80003 单次静脉给药药动学研究 ................................................................ 35 
3.3.2 K-80003 单次口服给药药动学研究 ................................................................ 38 
3.3.3 代谢物 M1的药动学研究 ............................................................................. 40 
3.4 讨论 .................................................................................................................... 43 
3.5 小结 .................................................................................................................... 45 
第四章 K-80003 在大鼠体内的组织分布研究 ............................................................... 47 
4.1 实验材料 ............................................................................................................. 47 
4.2 实验方法 ............................................................................................................. 47 
4.2.1 溶液配制....................................................................................................... 47 
4.2.2 色谱条件....................................................................................................... 47 
4.2.3 大鼠组织中 K-80003 分析方法的建立 .......................................................... 47 














I I I  
 
4.3 实验结果 ............................................................................................................. 49 
4.3.1 各组织分析方法的建立................................................................................. 49 
4.3.2 大鼠组织分布实验 ........................................................................................ 57 
4.4 讨论 .................................................................................................................... 65 
4.5 小结 .................................................................................................................... 66 
第五章 K-80003 的血浆蛋白结合率研究 ...................................................................... 67 
5.1 实验材料 ............................................................................................................. 67 
5.1.1 实验仪器....................................................................................................... 67 
5.1.2 实验药品与试剂............................................................................................ 67 
5.2 实验方法 ............................................................................................................. 68 
5.2.1 溶液配制....................................................................................................... 68 
5.2.2 色谱条件....................................................................................................... 68 
5.2.3 透析袋的活化 ............................................................................................... 68 
5.2.4 样品处理....................................................................................................... 68 
5.2.5 血浆蛋白结合率实验 .................................................................................... 68 
5.3 实验结果 ............................................................................................................ 70 
5.3.1 缓冲液中药物测定的线性范围和定量下限 .................................................... 70 
5.3.2 透析平衡时间考察 ........................................................................................ 70 
5.3.3 透析袋吸附率考察 ........................................................................................ 71 
5.3.4 血浆蛋白结合率的测定................................................................................. 71 
5.4 讨论 .................................................................................................................... 72 
5.5 小结 .................................................................................................................... 73 
第六章 结论与展望 ...................................................................................................... 74 
附 录 ............................................................................................................................ 76 


















Abstract (Chinese) .............................................................................................................I 
Abstract (English)........................................................................................................... III 
Chapter 1 Preface ............................................................................................................. 1 
1.1 Introduction to anticancer drugs ............................................................................... 1 
1.2 NSAIDs and anticancer............................................................................................ 2 
1.2.1 Introduction to NSAIDs..................................................................................... 2 
1.2.2 The anti-inflammatory mechanism of NSAIDs.................................................... 2 
1.2.3 Anti-tumor mechanism of NSAIDs .................................................................... 3 
1.3 Sulindac and its derivative ....................................................................................... 8 
1.4 Effects of pharmacokinetics on new drugs research ................................................. 10 
1.5 The content of this research.................................................................................... 11 
Chapter 2 Establishment of K-80003 analytical methods in biological samples ................... 13 
2.1 Materials............................................................................................................... 13 
2.1.1 Experimental instruments ................................................................................ 13 
2.1.2 Experimental Chemicals and reagents............................................................... 14 
2.1.3 Experimental animals ...................................................................................... 14 
2.2 Methods................................................................................................................ 14 
2.2.1 Preparation of the blank biological sample  ........................................................ 14 
2.2.2 Preparation of solutions ................................................................................... 14 
2.2.3 Preparationof standard plasma samples ............................................................. 15 
2.2.4 Preparationof plasma samples .......................................................................... 15 
2.2.5 Conditions of HPLC ........................................................................................ 15 
2.2.6 Authentication for analysis method of K-80003 in vivo ..................................... 16 
2.3 Results.................................................................................................................. 17 
2.3.1 Selection of detection wavelength .................................................................... 17 
2.3.2 The specificity of the method ........................................................................... 18 
2.3.3 The standard curve and the lower limit of quantification .................................... 20 
2.3.4 Precision and accuracy .................................................................................... 21 














I I  
 
2.3.6 Research of stability ........................................................................................ 22 
2.3.7 Plasma samples dilution for the determination of the concentration of K-80003 .. 23 
2.4 Discussion ............................................................................................................ 24 
2.4.1 Optimize of the method ................................................................................... 24 
2.4.2 Preparation of samples..................................................................................... 28 
2.5 Conclusion............................................................................................................ 31 
Chapter 3 Pharmacokinetic study in rats ........................................................................... 32 
3.1 Materials............................................................................................................... 32 
3.2 Methods................................................................................................................ 32 
3.2.1 Preparation of solutions ................................................................................... 32 
3.2.2 Conditions of HPLC ........................................................................................ 33 
3.2.3 Pharmacokinetic study in rats........................................................................... 33 
3.2.4 Preparation of blood samples  ........................................................................... 35 
3.2.5 Sample analysis .............................................................................................. 35 
3.2.6 Data processing............................................................................................... 35 
3.3 Results.................................................................................................................. 35 
3.3.1 Pharmacokinetic study after single intravenous administration ........................... 35 
3.3.2 Pharmacokinetic study after single oral administration....................................... 38 
3.3.3 Pharmacokinetic study of M1........................................................................... 40 
3.4 Discussion ............................................................................................................ 43 
3.5 Conclusion............................................................................................................ 45 
Chapter 4 Tissue distributuion of k-80003 in rats .............................................................. 47 
4.1 Materials............................................................................................................... 47 
4.2 Methods................................................................................................................ 47 
4.2.1 Preparation of solutions ................................................................................... 47 
4.2.2 Conditions of HPLC ........................................................................................ 47 
4.2.3 Establishment of K-80003 analytical methods in tissue samples ......................... 47 
4.2.4 Tissue distributuion of k-80003 in rats .............................................................. 49 
4.3 Results.................................................................................................................. 49 














I I I  
 
4.3.2 Tissue distributuion of k-80003 in rats .............................................................. 57 
4.4 Discussion ............................................................................................................ 65 
4.5 Conclusion............................................................................................................ 66 
Chapter 5 Plasma protein binding rate study of K-80003 ................................................... 67 
5.1 Materials............................................................................................................... 67 
5.1.1 Experimental instruments ................................................................................ 67 
5.1.2 Experimental Chemicals and reagents............................................................... 67 
5.2 Methods................................................................................................................ 68 
5.2.1 Preparation of solutions ................................................................................... 68 
5.2.2 Conditions of HPLC ........................................................................................ 68 
5.2.3 Activation of the dialysis bag ........................................................................... 68 
5.2.4 Preparation of samples..................................................................................... 68 
5.2.5 Plasma protein binding rate study of K-80003 ................................................... 68 
5.3 Results.................................................................................................................. 70 
5.3.1 The standard curve and the lower limit of quantification in buffer ...................... 70 
5.3.2 The study of dialysis equilibrium time  .............................................................. 70 
5.3.3 The study of dialysis bags adsorption rate ......................................................... 71 
5.3.4 Determination of plasma protein binding rate .................................................... 71 
5.4 Discussion ............................................................................................................ 72 
5.5 Conclusion............................................................................................................ 73 
Chapter 6 Conclusions and prospects ............................................................................... 74 
Appendix ....................................................................................................................... 76 

































（2）直接破坏 DNA 结构和功能，通过共价键直接与核酸结合，破坏 DNA 的生






























1.2 NSAIDs 与抗肿瘤 
1.2.1 NSAIDs 简介 
非甾体抗炎药是一类不含有甾体结构的抗炎药。首个 NSAID 是阿司匹林，






吡唑酮类和其他。根据对 COX 作用的不同可以分为：COX 非特异性抑制剂、
COX-1 选择性抑制剂、COX-2 选择性抑制剂等。 
1.2.2 NSAIDs 的抗炎机制 
NSAIDs 主要是通过抑制 COX 达到解热、镇痛、抗炎效果。COX 是由花生
四烯酸（arachidonic acid，AA）合成前列腺素（prostaglandin，PG）所必须的酶，
PG 广泛存在于人的组织与体液中，具有多种生物学活性，是人体中重要的一种






损伤性化学、生物和物理因子诱导产生，能增加 PGs 的合成。PG 具有多种类型，
分为 A、B、C、D、E、F、G、H、I 等不同亚型，各有不同的生理效应，如 PGE
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